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This Application Note provfdea a basic foundation for underatandbig network o 
Open Date-Link Interfsce (ODl) technology. 001 often numerous advantages over traditional LAN drivers, Including 
support for mufti pi* p rotoc o l stacks and frame types on a single workstation, more ftadbte memory management, easier 
configuration options, end Increased performance over other muttipie-pfotDcot options, This Is the first to a series of 
AppNatea on QDt-rateted topics. 

. Introduction 

. Date Communication Basics 
. Open Date-Link Interface (OOI) 
. ODl: An Example 
. Summary 

. Appendix: Frame Typos 

Introduction * 

True AppNott provides a basic conceptual foundation for network communications and introduces Novels Open 
Dala-Unk tntarfaoe (ODI) tecfirustogy. This ifc tJis first AppNoto in a senes on ODl-rdated topics. Future AppNotes tn thb 
setfeawlD cover mora specific araaa such as: 

• ODI vs. dedicated IPX drivers 

• Media Access Control (MAC) frame types 

• installing ODI and configuring the NET.CFG fDe 

A worting knowledge et data corhmuhlcafion processes is essantiaJ to understanding Open Date- Link tmerfBce 
technology. To estsbOsh a common foundation for cfacuaaion, this AppNote begjnawjUh an summary of basic network 
communications and graduates to an overview of ODI architecture. 

Data Com municati on Basics 

The four basic elements for date communication on a network are listed below and Suatrated tn Figure 1 : 

• Sendflrthe device that creates and tranamfta the date. 

• Afeassge-thB date to be sent It couJd be e spreadsheet, database or document, converted to digital form. 

• M#£um-te prw&a} mmertoJ that connects the devices and cameo fre d 
The mealum may consist of an electrical wire or a 



0 sandoc b fooorvott a message, ends 
Receiver 



Ftgvto 1: For dste cofnrnwiketfon to toko pfece on a network, thgxs must be 
macfiujis 

Sender 



Medium 





To communicate with other devices, a sending device must know an4foflow the nibs for sending date to reosMng 
devices on ate network. These rules for communication between devices are eefed p/otocofe. 

Numerous standards have been devetepad to provide common foundations for date transmission. The International 
Standards Organisation (130) has dhrtded tha required oomrnunioetion functions into seven levels to form the Open 
Systems interconnections (08) model Each layer tn the oy model apeefftes a group of functions and sssocteted 
pjotocots used at that level tn the source device to communtoste with tha corresponding level In the destination device 
(see Figure 2). 

/^u7cZ*7?wOSJ/ne<#tfvej*^o^ 
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Logical Link Control (LLC) 
Media Access Control (MAC) 



Device* cfeatrlng to ooramunfcalB an e network must abide by tfto protocol r\das> it each tiycr. As shown bi Figure ),« 
message from foe sender tr*v**» down through each layer In segments (or packets). Each layar ados protocol 
information to the packet of data. At the receMng end. the ooneaponding fayera uaafhs added Information to route the 
paexat and initiate commands, After me Information is removed at each corrBaponding layer, mo remaining packet of 
oHtB is presented to tno nan rogner layer. 

Ftgvm 3: When a message & sent, the verkx^ protocol endmmovQ thdir own iiyftom35an it aacn l*yr. 

Sender Receiver 




Network Communication Components 

To oommumcets on a local area network, a device must contain the rotating hanArara and software components (sec 
figu»4): 

• IAN board 

• software driver 

• CoiranunlCBtlQn prataool alack 

Figun 4r Tfte inrao mae? components Air neraonV communfcafiDn are fts LAM Oca/tit a dnVef, and * protocol stuck. 
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LAN Beard. Eacft davfce on a network requires a LAN board, a&o ftaferred to as a network Interface card (NIC) or 
network adapter. The LAN boart forms the electronic hardware ink to the transmission medium. A LAN board knows 
sndftf^tharu^forpiaaiic. date OfltO • spcolto type erf rBJtiWft medium. Those rates are called msdto fl«CW 
methods. 

Each typa of media Has unique rutes for acceaatng the nah«rt («re) enfl string information. Common eeceae 
methods induce earner Sans* Mufiple Access with CdHakm Detection (CEMA/CD). Token Psssing, and Token Bus. By 
foiowtng tha madia ooooaa rules, the LAN board convert* data Into a atraam of binary impulses and transmits the 
rmputaeaonsa the wire. Tha LAN board also receives Incoming, Impulses and converts the stream of impulses back Into 
binary data. 

Software Drtvar. To interface wf.fi the transmission hardware, LAN board* r>aed inrttvcticn* from a soft^nm program 
called a tfwer. (In true AppHote. the term "driver" refers to tha LAN board Boftwara drtvsr.) The dnVer appends and 
removes addressing, upper-tayer protocol, and erroncheokbig Information to form a Trama." - . 

Tha parse* roust adhere to a common frame formal or frame type to access the medium and oornmumcBtewfth other 

c^oes on the networfcrTlw framed 

medium (wire) and route the data to rla dBatoumon. 

Tokeo-Rrng networks can use tfw foSowtnsj trerne types: 

• Token-Ring 902.2 

• Token-Ring SNAP 

Ethernet networks can use tha following frame types: 
IEEE Standard 902. Z 

• Ethernet SNAP 

• Ethernet 0 

• Ethernet 802.3 (Raw) 

The first three Ethernet frame types have rtdda to specify e specific uppeMayer protocol stack to be UBed; the Ethernet 
802.* frama type does oof include a field to specify an alternate upper-cayar protocol stack. The only communication 
prctoco) that usee Ethernet fl.02.3 is Ncvars 1PX/SPX protocol stack, (For b comprate listing of frame types and formats, 
seeme Appendbt) 

Cc^ununlsatkm Protocol Stacks. A communication protocol stack defines the rules associated with presenting, 
transmitting, and receiving date by a device on a network, Pratocoa exist at afl tmvsts of data ccmmunfcstlan- However, 
for the purposes of this article, a oommunicatim protocol (or protocol stack) means ail protocols above the Oats Link 
layer of the 031 modeL 

The protocol ataek converts information from ewflcationa (or higher-toyer protocols) to data the LAN boerd/dmrer Can 
Interpret The commimicatian protocol stack afco provides additional routing and connection services by adding rla own 
set ef Information to all p**±ate throup^ e» protocol stack. 

Many different communications protocol stacks have been developed by computer manufacturers, government 
agendes, end telecommunicationa companies. Each protocol stack defines its own unique rules and methods for data 
transmission. Two of the most oranrnon oommunicaOon protocol stacks are: 

• irns/net Pack* Exchange / Sequenced Packet Excnance (IPX/3PX), IPX end 5PX are baaed on Xerox's 
bdainatwork Datagram Prctoccl 1PX/SPX aflows appScafions funning 00 Nefl/Yare woftotafons to use NetWare 
fsalurea to communicate directly with other workstations, servers, cr asvioes on the ln»n*nwork_ 

• TrartamlaatonCortrd^ 

poputartied by Unix syaiema, TCP/IP stews aooess to Information at achonta, government agencies, and 
businesses all over the world. 

Some apoflcafiona are protocol dependent, meaning they are written to use a specific protocol stack and cannot access 
or use any other protocol ataek. 
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Tradftlorval Protocol Interface Solutions 

Tratftonafly, protocol stocks have been linked direct to the LAN baflrf/drivw. Fc* example, in NetWare vZx and 
Ofl/te.AwcflttWtacont^QtnNEioogl^ IPX 
cDmmunicBftjn protocol stack, resulting in a customized IPX.COM ffla. IPKCOM ojmte* as a 
taitninatMnd-eta^reaidarti (TSR) program that monitor communfcedon between the oom pwtort ope/a6ng system and 
the network davtoea. 

r<C4^&v^decfea»d/flX 

\ 



► (PX.COM 



/ 



The 1PX.COU «a generated by NovaSrs WSGEN utility contains sD the oonfigirffttton intormttton for the LAN board, 
driver, end pro toco l stock: intanupto. momo* addresses, MAC frame typea, end protocol haadsrinfonwrtpn. Because 
the drtver cannot be separated frem the protocol stat*. the user is limited to one protocol stack per LAN board 

ffanefc^devtanaededtoc^ 

• Purchase a muttpre-prutocoi LAN beard that Inks direct* to too or more communication protocol stacks. These 
beards bib opensh/o and often unreflabte. 

• Use software packed drivers, which pass each picket (or frame) to each protocol stock in turn untf I the packet la 
claimed. This "chaining" of protocol stocks reduces the performance of iteiwork devices. 

• tnatal medto-mrnxB interfaces such as Network Device tntoifaoa Specification (tfOS). NDI3 drtvara wrk the 
tame as software perdu* dmrereHe^ 

ard cares what the k^^narnukzn toyere use as the media type (frame types and scoess method). NO© 
focee the proteeel stack to Insert m^ inftrmaflon Into the MAC header. 

Open Data-link Interface <OP>) . 

Using a LAN board thai is dtrectfy Baked to ecernnujnka«fion protocol stack Omits the IAN boaiovdnvor toono protocol 
stock with one frame type. To Overcome these Beacons, NovaS devetoped the Open Data-Unk Interface driver 
ipecmeatfon. With ODI, a aingto workstation can transparency coram iinksta with savara) diff erent protocol stocks, using 
just one LAN driver and LAN board 

Using ODI, a workstation can access several protoookapecme appfication* and services concurrently. For example, from 
a stneje wofksajflon a user ian access TCP/IP-speclflc servtcea Oka Tatnet wh3a being logged Into a NafvVars server 
over IPX, as shown la Figure s. 

oof Ma user access 





ODI eiso slows communication between devices wfth dBfarent frame formats* For example, a emgb worksbafion can 
cornrmmteate wtih any devices using one of the fo«/ Ethernet frame typos (t*# Figure 7). 

Figum 7: ODI aflOWS 8 Stogto wevtetoJkw to carnmx^ 
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Warkslalbn 




This ftotibitty is useful wf.trt Cm user needs to access resources In nuflfcemior, inuH^rateoa) networks. 
OW Architecture 

ArahftecftiraDy, ODI technology onnafate of the foflowrfrtg mponerrts, iastrateo in Figure 8: 

• Muftip* LWt interface Drtver (MUD) 

• Unk Support Uyor(LSL) 

• Communication protocol stacks 

figure &' The Open Dvte-Lkt* tnfyrftui e/xASecfum. 




MuftJpta Unk tntsrface Drtver (MUDL MuWpte Unk Interface Driver la tha ODI name for a LAN beam drtver enveloped 
according to ODI iBMcftcatkms. tn fact ff* tarma MUD end LAN drtver can be Interchanged. The ULTD performs ai the 
LAN drtver Amcoena mentioned Barter, oral B to deafened to Interface with the ODI Link Support Layer. 

Unfita the tracfifions! dedicated IPX driver, an MUD is not directly Dnkad to a «xnmunieatiw protoooJ stack. When a 
pscfcst t» raoefwed, the MUD ia responfiiete for removing the media access Information (MAC header) and passing the 
packet to the Unk Support Layer. 

Unk support Layer (L8L). The Unk Support Layer to the key to OOFa opannass ana RetfMty. The LSI runctJona as a 
switchboard opefttar. directing oommunieaGon traffic between the MUD end (he protocol stacks. 

Because ODI aflowa the network to support marry daerent protccoU stacks, the LAN board drtver in a sirtata workstation 
win receive packets destined for different protocol stacks, YVhtn it reccrVes a packet from the MUO, the LSL interprets, 
irrformaflon stored In me packer* protoooJ Wereaation rmH{s) and use* a to piu the packet » the assigned protocol 
stack (see Figure 9). 

Figure 9: The LSL ecte aa a switchboard operator, dErecfiftg f/a/JTc between the MUD end me pmtocoi sraefca. 
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Protocol Stack. The LSI incorporates a Multiple Protocol Interface (MPQ wttch afiowe It to Interlace with rmffipte 
communication r^tooot stacte. The protocol slack 11 
simp* receive* the pscket farmattad eoocrdhgtottteruteaassodstedwahthatpr^ 
removes its specfflc rteader Information and prepares the packet to be passed an to the higher-layer proloeol or 



Benefits of Using OOI 

In addition to trtowtng mufc'pJe protocol* and frame types, OOI offers eaveral ether benefits for nepwork users. 

Improved Memory Mm tsament Ova to ODre modular design, H provides more fkstfbSty tor memory management 
SmeBer modules require smaler portions of contiguous memory, which makes h easier to had them onto high memory. 
Each module can also be bad&d and unloaded from the command foe without rebooting tha computer. 

easier Configuration. Confkjurafbn changes for the LAN board. LSL, and protocol stack can be made byelmpiy adMng 
the e taxi fie caisd NST.CFG. No workstation generation programs (tucfi as WSQEN) am neeauary. NET.CTG 
encompasses sB configuration features previously avaaabta En SHELLCFG, bice PREFERRED SERVER and SHOW 
DOTS. 

Incfeaaed Performance ever Other MurUpnrtocol Options. Rather man passing a0 frames to seen protocol stack as 
NDI3 and packet drivers do. no LSL olrects the packet to to specific rtacx This direct muting Increases network 
performance. 

Protection Agifest Obsolescence. As new pnatooej stacks ere deve*^ 

axtafirn MUD* SifnQarty. new MUDs can be used wfihout Changing protocol stacks (sea Figure 10L NOveU and *a 
pefaiwriung industry wiD not support new LAN board drtvars gnkod directly to protocol atacka. - 

l^m T« Wllh 00/, newpnjmpe'««c^ 




wore Flexible Conftguraflon Options. Using Open Datamini interface technology offers networks more BaxttBfty for 
configuring workstations. Here are some examples of (he many configuration options available using DDL 

Example 1: Ona LAN board and Ons Protocol Stock whh MuKpn Fnmv Type* 

GDI technology provides the same tvftctiortiSy u dedicated dm/are. Blowing a wcrxstaflon with one LAW board to 
communis** ^Wl a J^file prtrtoool stec*. Howsvar, ODI stows that ycxtataiim to coo-jnurJcatE y*h other device* 
u^ng mufc'pJs frame type*, as aho*n In Figura 11. 

figure f 1 : wm ODI, a s&V&j wortciasofl one LW ooen* 
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(For b liai cf com*** LAN boards and supported frame type*, see the Append*) 

VVHh ODt. 6 wedotaGon wtth one IAN boonl oBnoflonmunieate uting taw or mcie protocol stacks, Forexampte.tho 
workstation pictured in Figure 12 contains one Ethernet LAN board. Through the 131, the LAN driver it finked to both 
the IPX protocol stack end the IP protocol ttacfc 

pgufB 11 AnODi workstifcn *&i one IAS board can communJcste using sewn* prtrtxote. 




Each received packet to stripped of '« incdie-specrfJc Wormsfion end passed to the LSU The LSI interprets the 
protocol idsnHicatton Information and routes the packet to Its assigned protocol stack. Even the*«h ©who may be only 
one phystoa] LAN board in the computer, the effect is the seme as having multiple LAN boards and mutffpte LAN drivers. 

Exampto 3: fAOffih LAN Boards and One FrOfocc/Sfeck 

Using OOI tec hnoto gy, a workstation with two or more LAN Boards con nu duu to different media netwcaka can 
eommuntoate wrfli one preooct For example, tee workstation pictured In Figure 13 contains a Token-Ring LAN board 
end an Ethernet LAN board. Pockets received from both network eeo^nerto are oeeiied up to tr* IPX p^ 

The Token-Ring board removes tha mecSa-spceiBo frame end pasasa tee packet to the LSI which directs ft to tr* 
assigned IPX protocol stack. The Ethernet LAN beam removes he rnedla-Bpactflc information, peeeee It to the L8L «fhich 
directs It to tha assigned IPX protocol stack* 

f^iim ts; An 0« wwkefeto i^/mil^ 
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Bamph * MtiVslAN Boerts and Afeffijore p/onooi Stxto 

Annate workstation OOrtrtdCtOd tD fwo netwoito of different madia types can use OOt to use imtftole proton*. For 
example, the *o7tetatkm pictuiod in Fiquto 14 corrtaln* an Eternal LAN board and a Token-Ring LAN boanl The 
Ethernet board communicates through the LSI to tne IPX protocol alack, wWJa the ToKan-Rinfl LAN board 
corfiiYtunicatat to IP. 

Figure f 4: A w/ftsfefio/! wan mu&pb ian boards can use OOi to oommonfeafe wrfto mutitph p/ofoeofe 




Enmph oV Afofifcte Oeattop Operaane SystmscnOmNeMr* Network 

NovBl'fi u&a of OOI component* on the NetWare eervnr afiow* oornmimfcetfon be**»en diaaimifcr wc/xttation operating 
system on a single net*©**. For eaampte. Tha NefiAtere swvtf pictured In Figure 1 5 slkin DOS. UNIX, and Macintosh 
vw ifcaantoro to share resources on a single network. 

Ryurt OCiovtte WtMW sbm* tfows (ZHrcrt >wrtbrtirtfon opemimg systems to coexist on fx? network. 
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Packet Plow Using Open Dete-Urt* Interface 

To farter understand htw OOI worta, R ia helpful to iracema ptftofflCWa pw^o»ittnjvt*ftom»ouree» 
damnation. When the source application rtaeqa to transmit data to mother network dflvtao. the appOcatfon send* the 
<tets through the uppur-toytr protocol to the appneatjon'a cDromunjcatton protocol Stack. The transmitted data BOW* 
through the protocol stack to the LSL and on to the LAN driver. To succeaafufiy communicate the data, the bbwb 
protoco ls and application* must eodst at al bvats of too OSI model. 

Tho events ntotratsd in nauret lOtnd i7c^nathatrara^of datafr©™^ 
application. 
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0 fc»5W cfcflo to the protocol stock 



0 Checkl the conf>gwfton table in the MUD 

to determine fragment w« 
0 Divide* the packet Into frogmen* 1? necmrory 

0 Frames the Frog mem vrth the cporopaata 

protocol heo<ief 
0 De^§ the packet to the ISt 



0 Receive* the packet From the protocol stock 

Determine* which LAN board is bovnd to fho 
protocol stock thot bonded the pocket to the LSI 

Determine* which MUD should receive 
the pocket 

0 Deliver* the packet to the appropriate MUD 



0 Receive* the pocket ham the LSI 

0 Frame* Jhe poiocol-erKapwbted pocket with 
the appropriate media access control frame 

0 Deltver* the packet to the IAN board 



0 Receive* the pocket from As MUD 

0 Adds o preamble and o*e/ boerro^tpeciftc 
information 

0 Places the packet onto the LAN medium 



^=<t , i 



Ffare 17: QDl packet now ftoffl m«£um to dc&wton appSeaSon. 



PACE 34M7 1 RCVD AT 7:02:52 PM (Eastern Standard rune] * SVR:USPT0?XRF-S/34 * DNIS:2738300 * CSID:2819704503 * DURATION ^ssXI^p 



Jan. 28. 2008 6:08PM Fletcher Yoder, PC 281*970-4503 No. 0270 P. 35 

http-y/supportnoveU.ccmi/iechccnter/artic]es/anal9921 103 .html http*y/supportnoven.comAechcenter/articles/ana 19921 103.html 




Q Receives the pocke* from the LAN medium 

0 Removes to preamble, checksum, ondomej 
boojcbpecmc krformalloo 

0 Debars me packet to the demotion MUD 



0 llecweft the pacta femtfe IAN boord 
0 Removes (he media ocean control Header 
0 Delivers mepadteHofhelSl 



0 Receives the pocket from the MUD 



Determtoe* whfch protocol stock should 
receive die pocket 



0 Delivers the pocket to the protocol stock 



0 Receives the packet from the LSI 

0 Removes the protocol header information 

0 Delivers me pocket to the upper-layer 
oped leaf son r * ~~ 



Receives the data from the prolood stock 



Receiver 



QDI: An Exampte 



To reterata the concepts introduced in this AppNote, left look eta mom fipeciflc exampte of how a partioutar fiopiictt'en 
uses ODI to send data from a sender to a receiver. TWt exampia invohree me Netware SEND utility, an IPX eppOoetion 
that mows peep-to-peer cocnmuromtioii of brief messages between neiwrark wosktietions. Suppose you want to go to 
lunch wan Martha, At your workstation, you (the sender) type: 



END "Let's do lunch" to MARTHA <Enter< 



The taOowtng Htepa then take place (for stmpfldty, wet (snxra axtraneou* Netware Core Protocol (NCP) pockets): 

1. The SEND utility checks tha bindery for user eWCTVUVs ID number and uses that to obtain Martha* dBafinstion 
address. The destination eddiese canasta of a network address and node number. For Otis exampte, d*e 
network address is FEEDFACEh; the node eddresa * OOOO t A3 1 iW6h, 

Z Because the SEND u&By is an IPX appOcatton, fta message "LeTa do hutch - b paeaed down through tha OSl 
n and Seaaian tayers to the IPX protocol a tack. 



3. IPX checks the LAN drive**a configuration taste for the minimum end morimum packet stte and dMdea die data 
string, into (he appropriate stzsa. in Pub esse, the enS/o message \*a m in ona packet 
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IPX encapoUatro the packot with an IPX header and tnaerta the destination and source addressee into ths 
packet<»ee Figure 18). tn tha sxBitipto, mo source network eddreea b FEEDFACEh tnd the rate addresa ta 
00001A32M4flh. 

f&nt ffr tfXfidtfi ft e*m pntoooltKO&rto the data antf fi»a)CMifc«st*fiktf*fect 




Included to conform to [he original Xerox pew 
header. Hoitrver, IPX does nc* a^aiarito* pa 
dettaiy, so Iff sots this fold to FFFF. 

Contains 25 combtnad tang* ct tho hsadar and 
data tn oSis cose, the protocol stock is IPX, wf 
has o 30-by* heodsr, and the data is 1 4 byte* lo 
So m»ler»3fr<teid is 30*14-44 bytes, (2C hex) 

Used by NerV/are ir*WTK*work brid&ei. 
RddtoO. 

t»( set> ihis 4se(d to oi6W 0 or 4 ID - ORES 
Pocket Typ», 4 - Focfcei Exchange PocM fn 
case, EK( sots iMs Add «» 4. 

Contains 



Conks ru the 



network rwml 

flSSSs 3 the destined 
node, 00001 ASflaSdk 

Gontaina Se sooW address 3 Si pock 
desfinofiors oppbco&on. tn ffots case, the packet i 
T^Se>vto^tt^ > so^soAft!nv>ftb8r<s451, 

Centoim the address o* me network on which 

and Mor*o 

odSess of tho sovtob ne 
O000lA323446h _^ _ 

Contain* the socket address of 35 pSEFft sov 
O p pB ccfi on. tn this cose, me pocket is a F3e Sen 
PbcW, so the uciet number ii 451. ■> 

Contains the p535 ctto mot S SSSS^SSSHSSi 
me S0O u<Iiiy t V» do lunch* {4C e5 74 27 
20o4oF20oC756^o3pSinhit), 



packer orf^noied. (n this eoso, you 
on tho same network, F€S>FACft. 

CornoWK 



S. iPX hands the pocket to the LSL 

8. The LSL checks (he board number to which the protocol atack is bound and pas*** the pacta* to the 
appropriate LAN driver. 

•7. The LAN driver encapsulates the packet tn the appropriate frame type- In th to tnstenco. Ethernet SNAP. Ftguna 
19 Gtustratee me Bhsmot SNAP frame tnd The eontarrtB of each field. 

Figure ik A graphic representation of the packet formatted aan ethernet-SNAP frame, oraphic 
representation of the pock et formatted 
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Description 




CorSS R» ptmsccd SEES at ffie tourcs nc 
0(XX)IA32^uA > 

Contains to tarnth or me pocfctf including 
BKemfetSNAP header (22 byM, hSe tPX heo 
(30 by**) and the data (In to case, 14 byte*] 
Ms ample, fc$ field * at to 66, converted to*; 

The DSBiiSSn Service Access f&rf, or the pot nt 
protocol Jtoek con access in »Se oppropriote < 
modal lavar. This protocol rcaufe* on access p< 
inooec/feDo1oUnkU])wstiUo7m. SeftKH 
to AA, 

The Source Service Access K2r*X or the point 
protocol stock con access in the appropriate ' 
modi low. This protocol require* on access pi 
in one of mo Data Unk layer sublayers. SethSisf. 

to AA. 

A cotuufent *oiue in Ethornn^SNAP. SeTTuslSi 

03. 

TB Protocol (dentation Number IWpKonhe 
needs to detonvne wrrfch protocol SJpcV 



paoW to. For this 
0000008137k 



. to an* 
, mJs Held will be so 



SfB5 K 355 to be tr a n sm i tt ed. roT 
tfseroetjSNAP header, tho dgta fidd bidwfes 
errfm PX pocket iRvHroted abav*. 



6. The LAN driw* pauses the packet to Ihi LAN board, which adds an e-bytd preamUo to OW packet. It etoo 
calculates a C RC and adds that value and other board-speoific information to the packet The LAN board then 
puis tha packet an the wire. 

9. The destination LAN board (in Martha's worttttatfon) receives the packet 

10. Tha LAN board uses the preamble to adjust itaeB to tha proper timing so tt can receive the bits correctly. 

11. The IAN board removes tha onzambto and checksum from the packet and pasaas the packet to the IAN driver. 
1Z Tha LAN oYtver strips of! the frame header, which in this example & the Ethernet QHAP header (see Raure 20). 



Rgure 20: Once tha receiving HUD etrfpa off the frame header, 
tha L8U rcceMng MUD etrtpa off tha frame heads/, 



ready to be passed op to 
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13. The LAN board gives the Protocol Idantfficatiflft number (PID) tp LSL. Thb enables the LSL to determine 
which LAN board the protocol stack Ib bound to. 

14. The ISlehecke the PtD and passes the packet to tna oppropft^ protocol «86k OPX tn UOb oast). 

15. IPX strips off the IPX header. Tha packet now too** like this (the hex rapraeantotion of the string "LbTb do 



4C 65 74 27 73 20 64 6F 20 6C 75 6E 63 68 



10. IPX pesaea the massage ttrmg up through the OS! PrtseftttSen and Session layer* to tho NetWare shefl. 
17. TtwiacsivepeftkMoftoSENDu^^ monitor a* shcvm below: 



From SBEARNSON(2) : T-et's do lunch (CTRL-ENTER to clear) 



Not?: The SEND utfity Is able to dtaptoy your use/name to the "From" Raid on the monitor by using information found 
thrown th» connection beteeen the machinsa that toe ufifty established eaifer. 

The messsge trevaBod from the sonde/ to the reoehrar using the rates defined at each level of communicate;^ each 
level, routing and cormecfion utf or m al j on was added, or tha data was converted to enoirtw format Tne receMrtg devtaa 
foCo*ed tfte tame rutee lo remove the added information and tranapHramly present the data to tha user. 



Summary 



Thla AppNota has Bitroduced Novefa Open Data-Link Interface, e ptotf&rm for current and fUWre technctogiBa that 
aTJro muBpte protocota and frame formats to eadat on a singe attfkstotlori- On\ etao offers fletfcie memory 
management, easier ajftSguraJion options, end Increased pertermance over oiher rrujfcTpfe-pnjtocoi options. 

Future AppMobtt to this sates WQ oonlraat OOI ditf Cedicated IPX ditra to m 
ODI tnataQstton and configuration of the NET.CFQ Bo. 

Appendix: Frama Types 



Ethernet SOU 

in Ethernet B02J packet*, toe Frameiengto fdd (bytes 13 and 14) comaina a value less than or equal to 1500 decimal 
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a (he next three fleW«(DSAP. 33AP, end Centre!) are not AAh. AAh, and 03h respectively, the packet l» en Ethernet 
802*2 Grama. 




Ethernet SNAP 

In Ethernet SNAP packets, the F/imelengtfi fleW (byte* 13 and 14) contain* e veJue lest thin or equal to 1 WO rfaanal. 
The next three flafaja (DSAP, BGAP. end CentreQ ceetto the value* AAK AAh, and Mh feapecfrefy. 




Ethernet II 

In Ethernet II packets, the FramaTypa field (byte* 13 end U) eontaina a value greater than 1600 decimal 
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Ethernet B02.3 (Raw) 

In EfliwnM 802.3 raw packets, the FrameLangm 6aid{^ i»and 14) oontalnaa vaK» l«tt»nore^te 
decimal In sdrttion. tfti firtt two byte* of the Date arm (bytes 1B and 18) ecntah the vatuaa FFn and FFh, 




Token Ring 802.2 

In Tcfcen-KIng 80*2 packet* the DSAP, 3SAP, and Control f*ttt ire AM AAb, AAh, and 03h ra t pectfvdy . 
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Token Ring SNAP 

In TokerKRing SNAP packets, the D3AP, SSAP. art Control fields sreAAh, AAh. ond 03h rwpe«Ne)y. 
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PC Network 0 802.2 

to PCN2 QOZ2 packets, 9w DSAP. SSAP. and Centre! flekia (byte 15. 18. and 17) are rofAAh, AAh, tnd 03h 
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PC Network II 8 NAP 

Jn PGN2 SNAP packet*, the 08AP. 5 SAP, end Control fteus (Byte* 16,1$, and 17) are AAh. AAh. end 09h fetpectfvdy. 
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RX-Nat Short 

In RXrNal short packet*, the ByteOfhet feld (byte 3) contains a non-zero value. 
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RX-Net Exception 
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in fW-Nct exoepUon pecfcete, the tt*d byte (LangPHcJcetftea) 0» ana the «ccnd byte eftsr th» unused portion of the 
packet (PatiB-SptitflaQ) Is PPh. 




. LAN Drty»re and Frame Types 

TIm teflowsng chart Bfts the frame typed support*! for each LAN driver euppiiai by Novell. 
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